The aim of this study was to describe the postweaning growth of Iberian piglets and its relationship with the occurrence of diarrhea. To assess these factors in response to different weaning ages, a total of 360 pure-breed Iberian piglets were studied. Three trials were conducted with 120 piglets from 24 litters randomly assigned to be weaned at 28 or 42 d of age (12 litters and 60 piglets each). In each trial and from each weaning age, 4 groups of 15 piglets were assembled with different sexes and sizes (3 litters by group and 5 animals from each litter; 12 replicates and 180 piglets/weaning age). The duration of study period was 42 d and all animals were weighed weekly from 21 to 63 d of age. Food intake and fecal consistency were examined with the same frequency. General linear models and chi-square procedure was used with SPSS statistical package to perform the analysis with a confi dence interval of 95% (P < 0.005). Pearson and Spearman analyses were conducted to examine relationships between variables. At the beginning (P = 0.798) and end of the study (P = 0.450) there were no signifi cant differences between piglet weights. After weaning, there were differences in food intake and in conversion rates (P < 0.001), but there were no differences in ADG for the whole study period (P = 0.335). All groups experienced a similar decline in production rates during the fi rst week after weaning and similar recovery times during the next weeks. Both weaning groups had a similar overall prevalence (P = 0.044) and incidence of diarrheal onset (P = 0.467), and regression analysis showed relationships between postweaning diarrhea and the overall prevalence of piglets before weaning (P < 0.01) and food intake during fi rst week postweaning (P < 0.01). Therefore, weaning age has a similar infl uence on postweaning growth and on postweaning diarrhea in Iberian piglets.
INTRODUCTION
The structure and function of the digestive system of a growing pig begins to change immediately at weaning (Pluske et al., 1997) . This situation should not pose major problems as long as the growing pig has the ability to digest, absorb, and use the nutrients provided in its new diet. Nevertheless, piglets have a reduction in absorption capacity after weaning, and weaning age can markedly affect the ability of weaned piglets to adapt to the dietary changes associated with weaning (Dunshea et al., 2002; Sharon et al., 2003; Main et al., 2004; Callesen et al., 2007; Wellock et al., 2007) .
The gastrointestinal tract also is a barrier against bacteria and toxins, and digestive disorders such as diarrhea can result when this barrier function breaks down (Madec et al., 1998; Laine et al., 2008) . Therefore piglets have a susceptibility to enteric pathogens that may cause diseases after weaning (Spreeuwenberg et al., 2003; Carstensen et al., 2005; Sorensen et al., 2009 ).This disturbance depends on inadequate health status before weaning or irregular feed intake after weaning, among other factors (Tokach et al., 1992; Le Dividich and Sève, 2000; Pluske et al., 2003; Kuller et al., 2007; Verdonk et al., 2007; Montagne et al, 2010) .
Another important aspect, which is not often taken into account, is the breed of pig. However, the physiological maturity of piglets varies between those selected for rapid growth and breeds selected for their adaptation to the environment (Carballar et al., 2009; Rubio et al., 2010) .
Normally, pig farms use the same facilities and management strategies regardless of the characteristics of pig breed (Aparicio and Vargas, 2006) , and although weaning has been well studied with domesticated breeds, little research has been focused on weaning management of autochthonous breeds. Our aim is to describe the postweaning growth in a Spanish autochthonous pig breed and its relationship with the occurrence of diarrhea in response to different weaning ages.
MATERIAL AND METHODS
Field work was undertaken on an experimental Iberian pig farm with a total of 360 pure breed Iberian piglets (retinto strain). From 72 litters, 3 trials were conducted with same number of litters (n = 24) assigned at random to be weaned at 28 (n = 12) or 42 d (n = 12) postpartum. In each trial and from each weaning age, 4 groups of 15 piglets were assembled with different sexes and sizes (3 litters by group and 5 piglets at random from each litter). Each group was placed in a pen measuring 7.5m 2 (0.5m 2 /piglet), giving 4 pens per weaning age per trial and 3 trials total (12 replicates per weaning age).
Sows and litters were individually housed in pens placed in a ventilated room, and the environmental temperature of the farrowing rooms ranged between 25 to 29ºC. During preweaning period, piglets were given solid food from 21 d of age to weaning and had permanent access to water (nipple drinker). Upon weaning, piglets were moved to different facilities and housed in pens in rooms where the temperature ranged between 21 to 27ºC and was not environmentally controlled. The piglets were reared in these rooms until they reached 63 d old and were provided ad libitum access to a commercial prestarter feed, administered in 2 feeders, and had permanent access to water with 2 nipple drinkers/15 animals. Diet was balanced for energy and AA using the same cereal basis ( Table 1 ). The commercial diet was formulated for Iberian piglets of up to 20 kg of BW, and it was offered to all piglets throughout the entire experimental period.
All piglets were examined weekly for BW, fecal consistency, and food intake. The fecal scores were binary: 1 = hard, dry, fi rm, or cloddy, defi ned as normal feces, or 2 = soft, unable to retain any shape, and watery or liquid, defi ned as clinical signs of diarrhea. Fecal swabs were taken for the rectum and bacteriological analyses were made (counting and PCR techniques) to identify enteric pathogens in dead piglets. Solid feed intake was registered (fresh matter) and ADFI was calculated per piglet measured as amount consumed each week divided by the number of piglets and days (no food wastage was observed).
Data were recorded weekly from 21 to 63 d (temporal limit on the Iberian pig transition period). Production levels were calculated by ADG [(fi nal BW -initial BW)/d], food conversion ratio [total consumption/(fi nal BW -initial BW)], and increase net BW (fi nal BWinitial BW). The postweaning diarrhea was evaluated by overall prevalence (piglets with diarrhea/total of piglets), incidence of diarrheal onset (new cases including relapse/total of piglets), mortality (total of dead piglets/ total of piglets), and lethality (total of dead piglets/total of piglets with diarrhea). The weaning age effects were assessed at weekly intervals.
All data were analyzed using SPSS statistical package (IBM SPSS, Chicago, IL; 20.0.0 software). The results are presented as means ± SE. The main treatment was weaning age. General linear model procedure was used to perform the analysis of production rates and the χ 2 analysis to compare health status, both with a confidence interval of 95% (P < 0.05). Pearson and Spearman regression analysis was conducted to examine relationships between variables.
RESULTS AND DISCUSSION
Results were analyzed for the whole study period (d 21 to 63). However, to determine the true infl uence of weaning age on postweaning growth of Iberian pig and its relationship with the occurrence of diarrhea, data collected 2 wk after the early weaning event and then 2 wk after the late weaning event were subjected to further analysis.
At 21 d of age there was no BW difference between the 2 weaning age groups (P = 0.798). This also was the case at the end of the trial (P = 0.450) and for ADG calculated over the whole study period (P = 0.335). However, piglets that were early weaned ate more food (P < 0.001) and had a decreased feed conversion ratio (P < 0.001) from 21 to 63 d of age (Table 2) .
At 42 d of age, the early weaned piglets weighed less than the group that was still suckling (P < 0.001). From d 28 to 42, the late weaned group gained more BW each day on average (P < 0.001), and piglets that had been early weaned ate more (P < 0.001) and had a decreased feed conversion ratio (P < 0.001; Table 2 ).
At 56 d of age, both groups weighed almost the same (P = 0.067). In this sense, from d 42 to 56, ADG for the pigs that had been weaned at 42 d was less than that shown by the other group (P < 0.001). During the same period (from 42 to 56 d of age), the late weaned piglets also ate less food (P < 0.001) although both groups digested it equally effi ciently (P = 0.063). At this point, early weaned piglets showed a greater increase in BW (P < 0.001), and the piglets that were late weaned experienced a decline in production levels, so that the results for the 2 groups leveled out.
Growth rates may be different in early weaned piglets compared with those with a more prolonged lactation period (Dunshea et al., 2002; Sharon et al., 2003; Main et al., 2004) , and intestinal development in piglets late weaned may be more advanced (Callesen et al., 2007; Wellock et al., 2007) . This situation has been described extensively in the literature that compared different weaning ages, and in most of them, late weaning showed better results than early weaning. However, most studies found that at some point the piglet BW equalized and that this trend continued until the end of the trial. This is the case of our work, in which the results are similar to those reported by other authors. The BW of Iberian piglets weaned at 28 and 42 d old had leveled out by the end of the trial.
Furthermore, throughout the study, all piglets grew at the same average rate and had equal periods of BW loss. There was a decline in ADG in both groups during the fi rst week after weaning and similar recovery times (Table 3) . Nevertheless, early weaned piglets began to improve their conversion rates from the third week after weaning (a week later) and had a less effi cient feed conversion ratio for the whole study period (Table 3) . This fact can be explained by the shorter lactation, which means a shorter period of eating creep feed before weaning. Therefore the growth tendency and the adaptation to new feeding patterns were different in both groups. These results suggest that increasing weaning age can improve postweaning growth performances of Iberian piglets, and this fact has an important impact on the economic value of a piglet.
In the case of postweaning diarrhea, at the beginning there were differences in overall prevalence (P < 0.05) but remained during the next weeks (Table 4 ). The prevalence of piglets before weaning was different and this may be explained by the increased presence of diar- rhea in the late weaned group. However, incidence of diarrheal onset was similar in both weaning age groups for the whole study period (P = 0.229) as was observed with mortality (P = 0.219). Regression analysis showed relationships between postweaning diarrhea and the overall prevalence of piglets before weaning (P < 0.01) and food intake during fi rst week postweaning (P < 0.01; Table 5 ). Consequently, weaning age has a similar infl uence on postweaning diarrhea, and although postweaning diarrhea is a multifactorial condition (Madec et al., 1998) , in our study it was characterized by proliferation of enterotoxigenic Escherichia coli with a low lethality (100% of the bacteriological examinations showed a presence of enterotoxigenic E. coli).
Traditional Iberian weaning ages of 35 and 42 d have changed to weaning at 28 d or even 21 d, the minimum allowed by European legislation (European Union, 2008; directive 2008/120/EC) . These weaning ages, which are considered to be early, are used to improve the production cycle, in the same way as with other breeds. The Iberian pig develops more slowly and has slower growth rates than other breeds, and it also has comparatively reduced nutritional requirements (Carballar et al., 2009; Rubio et al., 2010) . Nevertheless, the results of our work could point to hypothetical similarities in the possible consequences of early and late weaning although at different ages, and it seems that the Iberian piglet attains its maximum capacity for BW gain at a low growth level.
However, to assess more fully the infl uence of weaning age on Iberian pig well-being, further investigation is required into the effect of physiological, health, and behavioral factors. Perhaps microorganisms present in pig facilities do not cause outright disease but do cause a delay in animal growth, economic losses, and decreases in animal well-being. It appears that the most important production aim is greater intake of food with minimum of digestive disorder, allowing Iberian pigs to achieve a greater, more predictable and consistent growth level. 
Conclusions
Weaning age has an infl uence on postweaning growth in Iberian piglets, but after a period of 20 d, observed differences disappear. The fi rst week after weaning is a critical time for Iberian pigs as their production rates decline. Nevertheless, weaning age has a similar infl uence on postweaning diarrhea. Therefore the adaptation to new feeding patterns was different in both weaning groups.
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